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Introduction
A SID defining objectives for a study on expanded and improved NR positioning was agreed in RAN #94 [1],  with the following justification for sidelink positioning: 
· There is a need for 3GPP to study and develop sidelink positioning solutions that can support the use cases, scenarios and requirements identified for V2X, public safety, commercial and IIOT use cases.

and the following objective:
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc., reusing existing reference signals, procedures, etc. from sidelink communication and from positioning as much as possible [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc., reusing existing reference signals, procedures, etc. from sidelink communication and from positioning as much as possible [RAN1]

[bookmark: _Hlk58595024]The conclusion to the SID was captured in a Technical Report [2]. A Work Item description with the following objective was made [3]:
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify signaling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
In this contribution, we discuss resource allocation  and grouping for the SL positioning reference signal.
Discussion
Dedicated and Shared Resource Pools
In  NR V2X, only certain slots are (pre-)configured to accommodate SL PSCCH/PSSCH/PSFCH transmissions. This is known as a “resource pool” and consists of contiguous PRBs and contiguous or non-contiguous slots that have been (pre-)configured for SL transmissions and defined within a SL BWP with a bitmap of size X. S-SSB are transmitted in dedicated slots.

For the SL positioning reference signal transmissions, it is possible that the slots for transmitting the SL positioning reference signal are within the slots configured for the legacy resource pool (shared resource pool). Alternatively, the slots for transmitting SL positioning reference signal can be separate from the slots configured for the resource pool, e.g., in a similar manner as in for S-SSB transmission (a dedicated resource pool). 

With regards to the SL Positioning resource allocation, either dedicated resource pool(s) and/or shared resource pool(s) with sidelink communication can be (pre-)configured for SL-PRS. 


Dedicated Resource Pools 
In the study item the following relevant agreements were made:
	Agreement
For a dedicated resource pool for SL positioning,
· With regards to which channels can be included in the resource pool in addition to SL-PRS, consider the following options:
· Opt. 1: No other channel can be included beyond SL-PRS
· Opt. 2: PSCCH which carries SCI associated with SL-PRS transmission(s) is included
· Opt. 3: PSCCH which carries SCI associated with SL-PRS transmission(s) and PSSCH associated with SL-PRS transmission(s) are included
· FFS: Details
· FFS: definition of PSSCH associated with SL-PRS transmission(s)
· Note: Companies are encouraged to provide their analysis and views on the above

With regards to SL signaling of the reservation/indication of SL-PRS resource(s) for dedicated resource pool and shared resource pool (if supported) for positioning:
· Option A.1: SCI can be used for reserving/indicating one or more SL-PRS resource(s)
· Note: This does NOT mean that only SCI is being used. There can still be higher layer signaling for the purpose of indicating a part of SL-PRS configuration.
· FFS: Whether SCI is single stage SCI or two stage SCI
· FFS: SL-MAC-CE or other higher-layer signaling reservation/indication

Agreement
A dedicated SL-PRS resource pool is (pre-)configured in the only SL BWP of a carrier.



In RAN1 $112-bis-e, the following agreement was reached:

	Agreement
For a dedicated resource pool for positioning:
· No additional slots are needed to be supported


Agreement
For a dedicated resource pool for SL positioning, only a single stage SCI is used. PSCCH and associated SL-PRS are TDMed in the same slot.
· FFS: whether SL-PRS can be transmitted in a slot without associated PSCCH




Slot Structure: SL positioning reference signal can be configured in independent/dedicated SL positioning slots. In this case, a new SL positioning slot structure is needed (for example as shown in Figure 1) with the possible need for AGC and gap symbols and an independent resource allocation method (agreed to as Scheme 1 and Scheme 2 in RAN1 #110). 
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[bookmark: _Ref102065330]Figure 1: SL Positioning Signal configured in independent slot
Transmitting SL-PRS on a slot without associated PSCCH implies cross-slot scheduling and its attendant issues if the PSCCH is missed. In addition, a mapping relationship between PSCCH and SL-PRS in a slot should be specified. As such, SL-PRS should not be transmitted in a slot without an associated PSCCH. For the PSSCH and PSFCH, these could be sent on an associated shared resource pool to support IUC and as such are not needed in the dedicated slot structure. 

In the dedicated RP, the SCI should contain the following fields:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type – needed to support unicast, groupcast and broadcast SL-PRS.
· SL-PRS configuration and/or time-frequency assignment information:
· Opt. 1: SCI includes a SL-PRS resource ID that indicates one of the SL-PRS resource(s) that have been provided to the UE with higher layer signaling


Proposal 1: In a dedicated RP, SL-PRS should not be transmitted in a slot without an associated PSCCH. In addition, a mapping relationship between PSCCH and SL-PRS in a slot should be specified.

Proposal 2: Associate a dedicated RP with a shared RP to allow for transmission of PSSCH/PSFCH information and support IUC. 

Proposal 3: In the dedicated RP, the SCI should contain the following fields:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type – needed to support unicast, groupcast and broadcast SL-PRS.
· SL-PRS configuration and/or time-frequency assignment information:
· Opt. 1: SCI includes a SL-PRS resource ID that indicates one of the SL-PRS resource(s) that have been provided to the UE with higher layer signaling

Shared Resource Pools 
In the study item the following relevant agreements were made:
	Agreement
With regards to the SL Positioning resource allocation, for SL Positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication (if supported), backward compatibility with legacy Rel-16/17 UEs should be ensured.




In RAN1 #112-bis-e, the following agreements were made [9]:
	Agreement
In a shared resource pool: 
· SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. A.1: Only TDMing is supported
· Alt. A.2: Only FDMing of PSSCH and SL-PRS is supported
· FFS: Rate-matched around SL-PRS REs and/or PRB/sub-channel-level FDMing are supported potentially for different cases 
· Note: Rate-matched around SL-PRS REs is not applicable to comb-1 SL-PRS
· Alt. A.3: Both Alt. A.1 and A.2 are supported in the specification
· With regards to PSCCH and SL-PRS multiplexing, downselect one of the following alternatives in RAN1#113 meeting:
· Alt. B.1: Only TDMing is supported
· Alt. B.2: TDMing or PRB/sub-channel-based FDMing is supported
· The PSSCH is used for (downselect one of the following alternatives in RAN1#113 meeting):
· Alt. C.1: 2nd SCI only
· Alt. C.2: 2nd SCI and SL-SCH
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· FFS: Handling of PT-RS and SL-PRS

Agreement
With regards to the SCI signaling in a shared resource pool, in addition to SL PRS transmission, the UE transmits
· Opt. 1: SCI1-A & a 2nd stage SCI format are used for SL-PRS indication
· FFS: Details including a new or existing 2nd stage SCI




Backwards Compatibility: For Rel-16 and Rel-17 SL UEs, the current physical sidelink shared channel (PSSCH), occupies the entire time-frequency resource after the sidelink control information (SCI) and before the physical sidelink feedback channel (PSFCH). Thus, if a shared resource is used when transmitting to a Rel-16/Rel-17 UE, there may be a backwards compatibility issue as the Rel16/el-17 UE expects to use the entire PSCCH resource till the gap before the PSFCH and no there is no resource to transmit a sidelink positioning reference signal (SL-PRS). This can be resolved by specifying that only slots that are used for transmission to Rel-18 and above UEs may use a shared resource pool i.e. legacy UEs should be able to avoid such a resource.

Time domain Resource Allocation: For a shared resource pool for SL positioning, with regards to the time-domain resource allocation support a slot-based SL-PRS resource allocation.

SCI for SL-PRS: For the shared resource pool, the sensing-based resource pool may reuse the Stage 1 (legacy) SCI with the introduction of a new Stage 2 SCI format to support the indication of both SL communications and SL-PRS parameters.  This should include information to enable signaling of the SL-SCH and the SL-PRS. The destination ID for the SL-PRS should include at least the receiver for the SL-SCH channel. 

SL-PRS multiplexing: In a shared resource pool SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, 
· Alt. A.1: Only TDMing is supported
· With regards to PSCCH and SL-PRS multiplexing, 
· Alt. B.1: Only TDMing is supported
· The PSSCH is used for 
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· The PT-RS may be treated in the same manner as the DMRS i.e. the SL-PRS is not transmitted. 

Proposal 4: In a shared RP, for backwards compatibility, specifying that only slots that are used for transmission to Rel-18 and above UEs may use a shared resource pool i.e. legacy UEs should be able to avoid such a resource.

Proposal 5: For a shared RPs with regards to the time-domain resource allocation, support a slot-based SL-PRS resource allocation.

Proposal 6: With regards to the SCI signaling in a shared RP, in addition to SL PRS transmission, a new 2nd stage SCI should be supported. This should include information to enable signaling of the SL-SCH and the SL-PRS. The destination ID for the SL-PRS should include at least the receiver for the SL-SCH channel. 

Proposal 7: In a shared resource pool SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, 
· Alt. A.1: Only TDMing is supported.
· With regards to PSCCH and SL-PRS multiplexing, 
· Alt. B.1: Only TDMing is supported.
· The PSSCH is used for 
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
· The PT-RS may be treated in the same manner as the DMRS i.e. the SL-PRS is not transmitted. 
Resource Allocation Details
Resource allocation can be Scheme 1 (i.e., Network-centric operation SL-PRS resource allocation) or Scheme 2 (i.e. UE autonomous SL-PRS resource allocation). 

Scheme 1
In the study item the following relevant agreements were made:
	Agreement
Regarding Scheme 1 SL-PRS resource allocation, a transmitting UE receives a SL-PRS resource allocation signaling from the network. Consider one or more of the following options:
· Opt. 1: through higher layers from the LMF
· Opt. 2: through Dynamic grant, or through configured grant type 1/type 2 from gNB
· Up to further discussion which one or more of these shall be applicable




In RAN1 #112, the following agreements have been made [8]: 
	
Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 




In RAN1 #112-bis-e, the following agreements have been made [9]: 
	Agreement
For Scheme 1 SL-PRS resource allocation, a transmitting UE can receive a SL-PRS resource allocation signaling from gNB through a
· Dynamic grant
· FFS Reuse DCI format 3_0 for signalling SL-PRS resource allocation or Support a new DCI format (3_X) and consider DCI format 3_0 as a starting point
· Configured grant type 1
· the SL-PRS transmission(s) follows the higher layer configuration
· Configured grant type 2
· Support activating and releasing the configured grant using a new DCI format 3_X or 3_0 (to be down-selected between the two DCI formats)
· The above mechanisms use NR Rel-16 mode-1 signaling as a starting point
· FFS: whether same/different DCI format(s) are applied for shared pool and dedicated pool.
· FFS: Further details



Scheme 1 Allocation: For Scheme 1 SL-PRS resource allocation based on the agreement in RAN1 #112,  resource allocation can be through Dynamic grant, or through configured grant type 1/type 2 from gNB similar to the legacy Mode 1 solution for sidelink communications. This may require an update to the DCI format.

For dynamic resource allocation and type 2 configured grant resource allocation for SL-PRS in Scheme 1, when the  gNB signals a  resource for the SL-PRS, it indicates the SL-PRS resource index within a slot. The SL-PRS grant can be indicated by: 
· Option 1: Updating DCI 3_0 with a new field such as a “SL-PRS resource index”. This may be suitable for the shared resource pool.
· Option 2: Introducing a new DCI format. This may be suitable for the dedicated resource pool.
In this case, the solution for the shared resource pool and the dedicated resource pool differ.

For type 1 configured grant resource allocation for SL-PRS, the “sl-ConfiguredGrantConfig” may have a new field such as “sl-PRS_resources”, which indicates the SL-PRS resources in the grant.

For type 2 configured grant resource allocation for SL-PRS, support activating and releasing the configured grant using the DCI format designed for each resource pool type.


Proposal 8: For dynamic resource allocation and type 2 configured grant resource allocation for SL-PRS in Scheme 1 PRS allocation, the SL-PRS grant can be indicated by: 
· Option 1: Updating DCI 3_0 with a new field such as a “SL-PRS resource index” at least for the shared resource pool.
· Option 2: Introducing a new DCI format at least for the dedicated resource pool.

Proposal 9: For type 1 configured grant resource allocation for SL-PRS in Scheme 1 PRS allocation, the “sl-ConfiguredGrantConfig” may have a new field such as “sl-PRS_resources”, which indicates the SL-PRS resources in the grant.

Proposal 10: For type 2 configured grant resource allocation for SL-PRS, support activating and releasing the configured grant using the DCI format designed for each resource pool type.

Scheme 2
In the study item the following relevant agreements were made:
	Agreement
For Scheme 2, with regards to Resource allocation mechanism for SL-PRS, pick one or both of the following options:
· Option 1: A sensing-based resource allocation should be introduced 
· Option 2: A random resource selection should be introduced
· In either option 1 or 2, the legacy designs for UE autonomous resource allocation should be used as a starting point. Study if/what enhancements may be needed. 





In RAN1 #112, the following agreements have been made [8]: 

	
Agreement
Sensing based or random selection in Scheme 2 is allowed by (pre-)configured per resource pool (similar to Rel-17 NR sidelink communication). 
· Working assumption: Sensing-based and random selection can be allowed in the same resource pool 
· FFS: whether any enhancements are needed for coexistence of random selection and sensing-based resource selection in a resource pool
· FFS: Details on the sensing-based resource selection and random selection, whether it will be similar to NR Rel-16 or NR Rel-17.

Agreement
With regards to random resource selection, reuse existing Rel-17 random selection mechanism from sidelink communications. 
· Study if any changes are needed

Agreement
In Scheme 2, with regards to the triggering of SL-PRS, support one or both of the following options: 
· Option 1: Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers.
· Note: this also includes higher layer triggering from another UE
· Option 2: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· FFS: Whether lower-layer signaling is SCI or SL MAC-CE

Agreement
For the scheme 2 sensing-based resource allocation, 
· Rel-16/17 resource (re)-selection procedure is reused for SL-PRS in the shared resource pool. 
· Study if/what changes are needed
· Rel-16[/17] resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Study what changes, if any, are needed at least with regards to the following: sensing window, resource selection window, reservation interval, Resource exclusion mechanism (e.g. definition of resource set for SL-PRS, how RSRP is measured, etc)
· From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective




In RAN1 #112-bis-e, the following agreements were made [9]:
	Agreement
Confirm the working assumption: Sensing-based and random selection can be allowed in the same resource pool.
· Note: It is possible to (pre-)configure a resource pool to exclusively use sensing-based resource allocation.

Agreement
For Scheme 2 SL-PRS resource allocation, specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. 
· Study at least the following aspects on potential changes over the existing congestion control mechanisms: 
· CBR and CR definition for SL-PRS
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
· Whether any proposed changes could be applicable to shared resource pools in addition to the dedicated resource pool


Agreement
For the scheme 2 sensing-based resource allocation: 
· Alt. 2: Rel-16 resource (re)-selection procedure with periodic and without periodic reservations is the starting point for the design of SL-PRS in the dedicated resource pool. 
· Note: This means that Rel-17 partial sensing is not considered a starting point for the design

Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
· FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS


Agreement
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure as the starting point, consider at least the following potential modifications:
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 1: SL-PRS
· Option 2: PSCCH DMRS
· Option 3: PSSCH DMRS (if PSSCH is included in the dedicated resource pool)
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Option 2: the selection window is provided by higher layers 
· Modification 3: For the SL-PRS priority:
· Option 1: A single L1 SL-PRS priority is allowed in a resource pool
· Option 2: Multiple L1 SL-PRS priority are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)
· Option 2: Equal to or larger than the largest reservation interval
· Option 3: Provided by higher layers with values TBD
· Modification 7: For the initial S-RSRP threshold & stepsize, target resource ratio X(%):
· Options TBD
· Modification 8: For the pre-emption of the reserved resources:
· Options TBD 
· Note 1: Other potential modifications and/or other options within each modification are not precluded
· Note 2: Multiple options for each potential modification may be supported

Agreement
For Scheme 2 SL-PRS resource allocation, specify congestion control mechanisms using the existing congestion control mechanisms as a starting point. 
· Study at least the following aspects on potential changes over the existing congestion control mechanisms: 
· CBR and CR definition for SL-PRS
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· CR and CBR measurement time window
· Congestion control processing time
· Number of CBR ranges
· Whether any proposed changes could be applicable to shared resource pools in addition to the dedicated resource pool



enhancements for coexistence of random selection and sensing-based resource selection: For Scheme 2 SL-PRS resource allocation, we do not see a need for any enhancements for coexistence of random selection and sensing-based resource selection in a resource pool similar to the Rel-16/Rel-17 design.

Triggering of SL-PRS: In Scheme 2, with regards to the triggering of SL-PRS, confirm the working assumption that Rel-18 supports for UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. It is up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A. The signaling can be in the SCI. 

UE-A reserving SL-PRS resources for UE-B: To support SL-RTT, it may be necessary for UE-A and UE-B to transmit their SL-PRS in a specific order. This may be by 
(a) UE-A explicitly reserving a resource for UE-B. In this case, the resource reserved for UE-B may be indicated with a flag to prevent an RSRP check .
(b) UE-A indicates a time window within which UE-B should reserve a resource.

Scheme 2 design for the shared RP: For the shared resource, the SL positioning symbols can use the same resource allocation as PSSCH/PSCCH/PSFCH i.e.  the legacy Mode 1 or Mode 2 solution. Modifications may be needed to enable signaling of the SL-PRS transmission within the current signaling framework e.g. an update to the SCI.

Scheme 2 design, Rel-16 type sensing and slot structure for the dedicated RP: For the dedicated resource pool, the design of the scheme 2 resource allocation procedure is dependent on the slot structure design. For the Rel-16 type sensing, the design should be based on the following: SL-PRS and PSCCH are allocated in the same section of the slot and can be scheduled together: a single resource allocation similar to the Rel-16 mode 2 allocation is sufficient. The mapping between the PSSCH and the SL-PRS is implicit or explicit so that only 1 resource allocation is sufficient for both channels. 

As a simple example, the following procedure shows the steps needed:  
· Step 1: UE receives resource pool (pre)configurations for dedicated resource pool for SL positioning.
· Step 2: UE receives/decodes SCI in the SCI section of the resource pool and measures the  PSCCH RSRP
· Step 3: The UE selects the SL-PRS resource from the SL-PRS section of the resource pool based on SCI decoding and RSRP of PSCCH. 
· For sensing based selection, this procedure is similar to the legacy SL PSCCH/PSSCH resource selection procedure (as in Section 8.1.4 of TS 38.214)
· Step 4: The UE transmits the  SCI in the selected SCI resource, which indicates the selected SL-PRS resource 
· Step 5: The UE transmits SL-PRS in the selected SL-PRS resource


Scheme 2 Design Modifications for the dedicated RP: For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure the following elements should potentially be modified: 
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 2: PSCCH DMRS
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Modification 3: For the SL-PRS priority:
· Option 2: Multiple L1 SL-PRS priority are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)


Rel-17 type sensing for the dedicated RP: For Rel-17 type sensing, the IUC schemes supported will be determined by the  channels can be included in or linked with the dedicated resource pool:
· IUC Scheme 1 in which the set of preferred and/or non-preferred resources are indicated, requires that a PSSCH is present for the IUC message contents. 
· IUC Scheme 2 in which the presence of expected/potential resource conflict is signaled, requires the presence of a PSFCH for the IUC message contents.
The current discussions seem to indicate that there will be no PSSCH and PSFCH in the dedicated resource pool. In this case, a dedicated RP may be associated with a shared RP that carries this information. 

UE-A reserving SL-PRS resources for UE-B: To support SL-RTT, it may be necessary for UE-A and UE-B to transmit their SL-PRS in a specific order. This may be by 
· UE-A explicitly reserving a resource for UE-B. In this case, the resource reserved for UE-B may be indicated with a flag to prevent an RSRP check 
· UE-A indicates a time window within which UE-B should reserve a resource.

Congestion Control: For congestion control the following need to be defined: 
· The CR and CBR should be estimated separately for the dedicated resource pool and the shared resource pool
· The CBR/CR for the shared resource pool should be the same for SL positioning and SL communications.
· CBR and CR definition for SL-PRS
· For the shared resource pool, the CBR and CR definitions for a UE are identical with that for the legacy SL communications
· For the shared resource pools, there is a need to normalize the time and frequency resources used in the estimates.
· Define a SL-PRS allocation unit (made up of the frequency domain allocation unit (e.g. sub-channels)   and time domain allocation unti (e.g. sub-slot)).
· The Sidelink-PRS Channel Occupancy Ratio (SL-PRS CR) evaluated at slot n is defined as the total number SL-PRS allocation units divided by the comb size used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL-PRS allocation units in the transmission pool over [n-a, n+b]
· SL-PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of PRS-allocation units in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1]
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· # of SL-PRS resources
· # physical resources for SL-PRS resource e.g. increase comb-size, reduce time resource
· # of retransmissions
· Transmission power
· CR and CBR measurement time window
· Can be configured separately from that of the time window for the shared channel
· Congestion control processing time
· Can be configured separately from that of the time window for the shared channel



Proposal 11: For Scheme 2 SL-PRS resource allocation, there is no need for any enhancements for coexistence of random selection and sensing-based resource selection in a resource pool similar to the Rel-16/Rel-17 design.


Proposal 12: In Scheme 2, with regards to the triggering of SL-PRS, confirm the working assumption that Rel-18 supports for UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· It is up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A. The signaling can be in the SCI

Proposal 13: For the shared resource, the SL positioning symbols can use the same resource allocation as PSSCH/PSCCH/PSFCH i.e.  the legacy Mode 1 or Mode 2 solution.


Proposal 14: For the dedicated resource pool, the design of the scheme 2 resource allocation procedure is dependent on the slot structure design. The mapping between the PSSCH and the SL-PRS is implicit or explicit so that only 1 resource allocation is sufficient for both channels

Proposal 15: 
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure the following elements should potentially be modified: 
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 2: PSCCH DMRS
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Modification 3: For the SL-PRS priority:
· Option 2: Multiple L1 SL-PRS priority are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)


Proposal 16: For Rel-17 type sensing, the IUC schemes supported will be determined by the  channels can be included in or linked with the dedicated resource pool. In Rel-18, a dedicated RP may be associated with a shared RP that carries this information.

Proposal 17: UE-A reserving SL-PRS resources for UE-B: To support SL-RTT, it may be necessary for UE-A and UE-B to transmit their SL-PRS in a specific order. This may be by 
· UE-A explicitly reserving a resource for UE-B. In this case, the resource reserved for UE-B may be indicated with a flag to prevent an RSRP check 
· UE-A indicates a time window within which UE-B should reserve a resource

Proposal 18:  For congestion control the following need to be defined: 
· The CR and CBR should be estimated separately for the dedicated resource pool and the shared resource pool
· The CBR/CR for the shared resource pool should be the same for SL positioning and SL communications.
· CBR and CR definition for SL-PRS
· For the shared resource pool, the CBR and CR definitions for a UE are identical with that for the legacy SL communications
· For the shared resource pools, there is a need to normalize the time and frequency resources used in the estimates.
· Define a SL-PRS allocation unit (made up of the frequency domain allocation unit (e.g. sub-channels)   and time domain allocation unti (e.g. sub-slot)).
· The Sidelink-PRS Channel Occupancy Ratio (SL-PRS CR) evaluated at slot n is defined as the total number SL-PRS allocation units divided by the comb size used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL-PRS allocation units in the transmission pool over [n-a, n+b]
· SL-PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of PRS-allocation units in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1]
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· # of SL-PRS resources
· # physical resources for SL-PRS resource e.g. increase comb-size, reduce time resource
· # of retransmissions
· Transmission power
· CR and CBR measurement time window
· Can be configured separately from that of the time window for the shared channel
· Congestion control processing time
· Can be configured separately from that of the time window for the shared channel


Group-based resource allocation 	
In RAN1 110-bis-e, the following agreement were made with regards to resource allocation [6]:

	Agreement
From RAN1 perspective, the following cast types of SL-PRS transmission can be introduced for SL positioning: Unicast, Groupcast (not including many to one)
· Broadcast (as a working assumption).
· FFS: Applicability of the above cast types






In RAN1 #112, the following agreement was made : 
	Agreement
· SL PRS unicast/groupcast/broadcast can occur in either a shared or a dedicated resource pool.




For broadcast and multicast SL PRS in the shared resource pool, RAN1 should down-select from the following two options in the case of shared resource allocation:
· Option 1: Grouping is the same as PSSCH i.e. the PSSCH and the PRS are bundled together
· Option 2: Grouping is independent of the PSSCH

Note that for the second option, signaling may be needed to indicate the UEs that may need the PRS independent of the PSSCH signaling. The SL-communications target should at least be a member of the SL-positioning target.

Broadcast and multicast transmission in the dedicated resource pool can use the design for SL communications as a starting point in the new SL-PRS SCI.

Proposal 19: The SL PRS may be unicast, broadcast or multi-cast. For broadcast and multicast SL PRS/SRS in the shared resource pool, RAN1 should study the following two options:
· Option 1: Grouping is the same as PSSCH i.e. the PSSCH and the PRS are bundled together
· Option 2: Grouping is independent of the PSSCH. The SL-communications target should at least be a member of the SL-positioning target.


Proposal 20: Broadcast and multicast transmission in the dedicated resource pool can use the design for SL communications as a starting point in the new SL-PRS SCI.
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Conclusion
In this contribution, the following observations and proposals were made:

Proposal 1: In a dedicated RP, SL-PRS should not be transmitted in a slot without an associated PSCCH. In addition, a mapping relationship between PSCCH and SL-PRS in a slot should be specified.

Proposal 2: Associate a dedicated RP with a shared RP to allow for transmission of PSSCH/PSFCH information and support IUC. 

Proposal 3: In the dedicated RP, the SCI should contain the following fields:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type – needed to support unicast, groupcast and broadcast SL-PRS.
· SL-PRS configuration and/or time-frequency assignment information:
· Opt. 1: SCI includes a SL-PRS resource ID that indicates one of the SL-PRS resource(s) that have been provided to the UE with higher layer signaling

Proposal 4: In a shared RP, for backwards compatibility, specifying that only slots that are used for transmission to Rel-18 and above UEs may use a shared resource pool i.e. legacy UEs should be able to avoid such a resource.

Proposal 5: For a shared RPs with regards to the time-domain resource allocation, support a slot-based SL-PRS resource allocation.

Proposal 6: With regards to the SCI signaling in a shared RP, in addition to SL PRS transmission, a new 2nd stage SCI should be supported. This should include information to enable signaling of the SL-SCH and the SL-PRS. The destination ID for the SL-PRS should include at least the receiver for the SL-SCH channel. 

Proposal 7: In a shared resource pool SL-PRS, associated PSCCH and PSSCH scheduled by the PSCCH are included in the same slot
· With regards to PSSCH and SL-PRS multiplexing, 
· Alt. A.1: Only TDMing is supported.
· With regards to PSCCH and SL-PRS multiplexing, 
· Alt. B.1: Only TDMing is supported.
· The PSSCH is used for 
· Alt. C.3: “2nd SCI only” or “2nd SCI and SL-SCH”
The PT-RS may be treated in the same manner as the DMRS i.e. the SL-PRS is not transmitted.

Proposal 8: For dynamic resource allocation and type 2 configured grant resource allocation for SL-PRS in Scheme 1 PRS allocation, the SL-PRS grant can be indicated by: 
· Option 1: Updating DCI 3_0 with a new field such as a “SL-PRS resource index” at least for the shared resource pool.
· Option 2: Introducing a new DCI format at least for the dedicated resource pool.

Proposal 9: For type 1 configured grant resource allocation for SL-PRS in Scheme 1 PRS allocation, the “sl-ConfiguredGrantConfig” may have a new field such as “sl-PRS_resources”, which indicates the SL-PRS resources in the grant.

Proposal 10: For type 2 configured grant resource allocation for SL-PRS, support activating and releasing the configured grant using the DCI format designed for each resource pool type.

Proposal 11: For Scheme 2 SL-PRS resource allocation, there is no need for any enhancements for coexistence of random selection and sensing-based resource selection in a resource pool similar to the Rel-16/Rel-17 design.


Proposal 12: In Scheme 2, with regards to the triggering of SL-PRS, confirm the working assumption that Rel-18 supports for UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· It is up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A. The signaling can be in the SCI

Proposal 13: For the shared resource, the SL positioning symbols can use the same resource allocation as PSSCH/PSCCH/PSFCH i.e.  the legacy Mode 1 or Mode 2 solution.


Proposal 14: For the dedicated resource pool, the design of the scheme 2 resource allocation procedure is dependent on the slot structure design. The mapping between the PSSCH and the SL-PRS is implicit or explicit so that only 1 resource allocation is sufficient for both channels

Proposal 15: 
For Scheme 2, in a dedicated resource pool, using Rel-16 resource (re)-selection procedure the following elements should potentially be modified: 
· Modification 1: For the RS used to derive L1 SL-RSRP for resource exclusion:
· Option 2: PSCCH DMRS
· Modification 2: For the resource selection window: 
· Option 1: for the derivation of the window, using the legacy approach as a starting point, substitute the Packet Delay Budget (PDB) with a new delay budget
· Modification 3: For the SL-PRS priority:
· Option 2: Multiple L1 SL-PRS priority are allowed  in a resource pool
· Modification 4: For the definition of a candidate resource within the resource selection window:
· Options TBD 
· Modification 5: For the reservation interval of SL-PRS: 
· Option 1: Provided by UE’s higher layers with values TBD. The set of values is (pre-)configured.
· Modification 6: For the sensing window length (): 
· Option 1: Use the legacy (pre-)configuration with values (100 msec, 1100 msec)


Proposal 16: For Rel-17 type sensing, the IUC schemes supported will be determined by the  channels can be included in or linked with the dedicated resource pool. In Rel-18, a dedicated RP may be associated with a shared RP that carries this information.

Proposal 17: UE-A reserving SL-PRS resources for UE-B: To support SL-RTT, it may be necessary for UE-A and UE-B to transmit their SL-PRS in a specific order. This may be by 
· UE-A explicitly reserving a resource for UE-B. In this case, the resource reserved for UE-B may be indicated with a flag to prevent an RSRP check 
· UE-A indicates a time window within which UE-B should reserve a resource

Proposal 18:  For congestion control the following need to be defined: 
· The CR and CBR should be estimated separately for the dedicated resource pool and the shared resource pool
· The CBR/CR for the shared resource pool should be the same for SL positioning and SL communications.
· CBR and CR definition for SL-PRS
· For the shared resource pool, the CBR and CR definitions for a UE are identical with that for the legacy SL communications
· For the shared resource pools, there is a need to normalize the time and frequency resources used in the estimates.
· Define a SL-PRS allocation unit (made up of the frequency domain allocation unit (e.g. sub-channels)   and time domain allocation unti (e.g. sub-slot)).
· The Sidelink-PRS Channel Occupancy Ratio (SL-PRS CR) evaluated at slot n is defined as the total number SL-PRS allocation units divided by the comb size used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured SL-PRS allocation units in the transmission pool over [n-a, n+b]
· SL-PRS Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of PRS-allocation units in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1]
· Which parameters  of a SL-PRS configuration could be impacted by the congestion control mechanism, the mapping between congestion measurements, SL-PRS priority and SL-PRS parameters
· # of SL-PRS resources
· # physical resources for SL-PRS resource e.g. increase comb-size, reduce time resource
· # of retransmissions
· Transmission power
· CR and CBR measurement time window
· Can be configured separately from that of the time window for the shared channel
· Congestion control processing time
· Can be configured separately from that of the time window for the shared channel

Proposal 19: The SL PRS may be unicast, broadcast or multi-cast. For broadcast and multicast SL PRS/SRS in the shared resource pool, RAN1 should study the following two options:
· Option 1: Grouping is the same as PSSCH i.e. the PSSCH and the PRS are bundled together
· Option 2: Grouping is independent of the PSSCH. The SL-communications target should at least be a member of the SL-positioning target.


Proposal 20: Broadcast and multicast transmission in the dedicated resource pool can use the design for SL communications as a starting point in the new SL-PRS SCI.
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